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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS i 

[Claim(s)] 

[Claim 1] At a weight percent, it is Si02. 50 - 65%, aluminum 203 7 - 19%, and B-2 03 3 - 15%, CaO 2 
- 18%, BaO 10.5 - 25%, SrO 0 - 10%, ZnO 0 - 10%, Zr02 Glass substrate which consists of 0.1 - 4% and 
is substantially characterized by not containing an alkali-metal oxide, and MgO and PbO and which was 
excellent chemical-resistant. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially, it excels in BAFFADO-proof fluoric acid nature, and this invention 
relates to melting nature, thermal resistance and chemical resistance, and the glass substrate that was 
suitable as the display boards, such as a liquid crystal display and an electroluminescence display, a filter, 
image sensors, or an amorphous-solar-cell substrate. 
[0002] 

[Description of the Prior Art] In the field of electronic industry, a glass substrate is used as transparent 
substrates, such as a liquid crystal display, image sensors, and a solar battery. A transparent electric 
conduction film, and an insulator layer and various semiconductor films are formed by these glass 
substrates, and various patterning as an electrical circuit is further made on a glass substrate by the 
technology of Fort Lee SOGURAFU. In processes, such as these membrane formation, semiconductor 
formation, and Fort Lee SOGURAFU, a glass substrate receives various heat histories and chemical 
treatments. For example, in the liquid crystal display of an active matrix method, a transparent electric 
conduction film and an insulator layer are formed on a glass substrate, on it, many semiconductor 
devices, such as an amorphous silicon, polycrystal silicon, and a metal, are arranged, and 
semiconductors, such as a transistor and diode, are formed of annealing etc. 

[0003] A glass substrate receives the various chemical treatments by an acid or alkali solutions, such as 
hundreds of heat treatments, a sulfuric acid, a hydrochloric acid, and BAFFADO fluoric acid, etc. at these 
processes. Therefore, it is required that it should generally be satisfied [ with a glass substrate, especially 
the glass substrate used for a liquid crystal display ] of the following requirements. 
[0004] ** Semiconductor devices, such as a silicon metallurgy group, will produce property degradation 
of dark specific resistance increasing, if influenced of alkali metal, such as Na. If the alkali-metal oxide 
contains in glass, in order to be spread on the semiconductor film with which alkali ion was formed 
during heat treatment and to cause degradation of a film property, don't contain an alkali-metal oxide 
substantially. 

[0005] ** Since chemicals, such as acids, such as a sulfuric acid, a hydrochloric acid, and BAFFADO 
fluoric acid, or an alkali solution, are used in the case of washing, resist exfoliation, or etching, excel in 
the Fort Lee SOGURAFU process of performing patterning of the various films formed on the substrate, 
chemical-resistant. 

[0006] ** A glass substrate is heated by hundreds of times at processes, such as membrane formation and 
annealing. A thermal contraction is small in order to lose the patterning gap before and behind heat 
treatment. Namely, a strain point is high. 

[0007] ** If air bubbles, the foreign matter, the stria, etc. are contained in glass, since it will become the 

defect of a display, melting nature and a moldability are good. 

[0008] 

[Problem(s) to be Solved by the Invention] As glass for substrates, what consists of a soda lime glass, a 
hard borosilicate glass, and quartz glass is known conventionally. However, since a soda lime glass and a 
hard borosilicate glass contain an alkali-metal oxide so much, they do not satisfy the above-mentioned 
requirements for **. Moreover, quartz glass does not contain an alkali-metal oxide, but although the 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/27/03 



Page 2 of 5 



requirements for **** moreover described above are satisfied, there is a difficulty that cost is high. 
[0009] An alkali-metal oxide is not contained from such a situation, but the alumino borosilicate glass of 
a Si02-aluminum2 03-RO system (R shows an alkaline-earth-metal oxide) and the barium borosilicate 
glass of a Si02-B-2 03-aluminum2 03-BaO system are developed as a low material of cost, and, 
generally it has spread. 

[0010] However, the glass marketed as an alumino borosilicate glass is aluminum 203. Since it contains 
so much or MgO is contained, it is easy to produce nebula on the surface of a glass substrate by 
BAFFADO fluoric acid processing at the Fort Lee SOGURAFU process. That is, although the 
BAFFADO fluoric acid which added the ammonium fluoride as a buffer is used in fluoric acid down 
stream processing in order to perform stable processing, when a glass substrate is immersed in this 
BAFFADO fluoric acid, it is aluminum 203 in glass. MgO, and the ammonium ion and fluorine ion in a 
solution react, and the nebula matter is formed on the surface of a glass substrate. If it cannot remove and 
removes compulsorily, since a dry area will occur on a substrate front face, it becomes impossible to use 
this nebula matter as a liquid crystal display substrate by easy washing. 

[001 1] In addition to the further above-mentioned problem, the glass of this system has high melting 
temperature, since devitrification temperature is high, melting and fabrication are difficult, and it is 
difficult to manufacture homogeneous glass without a foam, a foreign matter, a stria, etc. Therefore, 
although PbO may be made to contain as a fusing agent in glass, PbO evaporates from a melt front face 
at the time of glass melting, and has a possibility of polluting environment. 

[0012] Moreover, if non-alkali carries out a barium borosilicate glass, there is 7059 by Corning, Inc. and 
it is marketed as a liquid crystal display substrate. This glass is aluminum 203. It is Si02, although a 
content is low, and it is hard to produce nebula by BAFFADO fluoric acid, since MgO is not contained. 
Since there are few contents, sulfuric-acid-proof nature and hydrochloric-acid-proof nature are bad, and 
nebula and a dry area arise on a glass front face in oxidation treatment in the Fort Lee SOGURAFU 
process. There is also a fault that a strain point is still lower and it is inferior to thermal-contraction 
nature. 

[0013] In JP,63-74935,A, such a standpoint to these people are non-alkali, and proposed the glass of the 
Si02-B-2 03-aluminum2 03-CaO-BaO system which contains neither MgO nor PbO. Although this 
glass is excellent in melting nature and thermal resistance and is mostly satisfied also about chemical 
resistance, the kind of BAFFADO fluoric acid is diversified in recent years, or the processing time is 
becoming long, and it is required that BAFFADO-proof fluoric acid nature should be raised more. 
[0014] this invention solves the above-mentioned problem, and an alkali-metal oxide is not contained 
substantially and it aims at chemical resistance and the glass substrate [ in the time of melting ] with 
which are satisfied of the requirements for ** - **, i.e., excel in BAFFADO-proof fluoric acid nature 
especially, and moreover offer glass substrates which are not produced, such as a foam, a foreign matter, 
and a stria. 
[0015] 

[Means for Solving the Problem] this invention person is Zr02 to Si02-aluminum2 03-B-2 03-RO 
system glass. By carrying out specified quantity content, it finds out that BAFFADO-proof fluoric acid 
nature improves, and came to propose this invention. 

[0016] Namely, the glass substrate excellent in the chemical resistance of this invention At a weight 
percent, they are Si02 50-65% and aluminum 203. 7 - 19%, B-2 03 3 - 15%, CaO 2 - 18%, BaO 10.5 - 
25%>, SrO 0 - 10%», ZnO 0 - 10%, Zr02 It consists of 0.1 - 4%, and is characterized by not containing an 
alkali-metal oxide, and MgO and PbO substantially. 
[0017] 

[Function] The reason which limited composition of the glass substrate of this invention as mentioned 
above is as follows. 

[0018] Si02 Although it is the component which makes a strain point high and raises thermal resistance 
while raising the sulfuric-acid-proof nature and the hydrochloric-acid-proof nature of glass, if such an 
effect will not be acquired if the content becomes less than 50%, and it increases more than 65%, while 
elevated-temperature viscosity will become large and melting nature will become bad, it becomes easy to 
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come out of devitrification of a cristobalite, and it is easy to generate a devitrification foreign matter in 
glass. 

[0019] aluminum 203 Although it is the component which suppresses devitrification of glass, if such an 
effect will not be acquired if the content becomes less than 7%, and it increases more than 19%, elevated- 
temperature viscosity will become large and melting nature will become bad. Moreover, while becoming 
easy to come out of devitrification of an anorthite and becoming easy to produce the defect of a 
devitrification foreign matter in glass, when it is immersed in BAFFADO fluoric acid, it becomes easy to 
generate nebula on a glass front face. 

[0020] B-2 03 If [ than 15% ] more [ the effect as a fusing agent will not be acquired if there are few the 
contents than 3% although it is the component which acts as a fusing agent and makes melting of glass 
easy, and ], while acid resistance will become bad, a strain point falls and thermal resistance and a high 
strain point are no longer obtained. Incidentally, originally, since an alkali free glass does not contain the 
alkali-metal oxide which is a fusing agent, melting is very difficult for it. As a fusing agent replaced with 
an alkali-metal oxide, although PbO is known, as described the point, since PbO has a possibility of 
evaporating from a melt front face at the time of glass melting, and polluting environment, it is not 
desirable. 

[0021] Although it is the component which lowers elevated-temperature viscosity and makes melting 
easy while CaO lowers liquid phase temperature, such an effect will not be acquired if there are few the 
contents than 2%. Moreover, if it increases more than 18%, it will become easy to come out of 
devitrification of an anorthite, and will become easy to produce the defect of a devitrification foreign 
matter in glass. Moreover, when immersed in BAFFADO fluoric acid, it becomes easy to generate nebula 
on a glass front face. 

[0022] Although BaO is a component which raises melting nature and a moldability, without spoiling the 
BAFFADO-proof fluoric acid nature of glass, such an effect will not be acquired if there are few the 
contents than 10.5%. Moreover, if [ than 25% ] more, a strain point will fall and thermal resistance will 
become bad. 

[0023] Although SrO also has the same effect as BaO, if the content increases more than 10%, since 
devitrification nature increases, it is not desirable. 

[0024] While devitrification nature of ZnO will increase if the content increases more than 10% although 
it is a component which raises acid resistance, a strain point falls and thermal resistance becomes bad. 
[0025] Zr02 Although it is the component which raises BAFFADO-proof fluoric acid nature, if [ than 
4% ] more [ such an effect will not be acquired if there are few the contents than 0.1%, and ], since 
devitrification nature increases, it is not desirable. 

[0026] in addition, this invention setting - except for the above-mentioned component - As 203, Sb 
203, F2, C12, and S03 etc. — it is possible to make the usual clarifier contain 

[0027] Moreover, in this invention, it is characterized by not containing an alkali-metal oxide, and MgO 
and PbO substantially besides limiting the content of each component as mentioned above. That is, an 
alkali-metal oxide degrades various kinds of films formed on a glass substrate, and the property of a 
semiconductor device. MgO becomes the cause which becomes cloudy when glass is immersed in 
BAFFADO fluoric acid. PbO evaporates at the time of glass melting, and has a possibility of polluting 
environment. Furthermore, it sets to this invention and is P2 05 besides these components. Since glass 
colors and it becomes impossible to use as glass substrates, such as a display, when glass will be made to 
produce phase splitting, chemical resistance will be reduced, if contained, and CuO is contained, it is not 
desirable. 
[0028] 

[Example] Hereafter, based on an example, the glass substrate of this invention is explained in detail. 
[0029] Tables 1 and 2 show the example of the glass substrate of this invention with the example of 
comparison. 

[0030] each sample of front Naka and No. 1-8 ~ the example of this invention, and No. -- the sample of 9 

and 10 is an example of comparison 

[0031] 
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[0032] 
[Table 2] 
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[0033] Each sample of a table was prepared as follows. 

[0034] The raw material batch prepared so that it might become the composition first shown in a table 
was put into the platinum crucible, and it fused at 1550 degrees C for 16 hours, and after that, it was 
being begun on the carbon board to pour melting glass, and it was fabricated to the tabular. Subsequently, 
by carrying out optical polish of both sides of this tabular glass, the glass substrate was produced and 
sulfuric-acid-proof nature, hydrochloric-acid-proof nature, and BAFFADO-proof fluoric acid nature were 
evaluated by making this into a sample. 

[0035] Sulfuric-acid-proof nature and hydrochloric-acid-proof nature observed and evaluated the state on 
the front face of glass, after being immersed in a sulfuric acid and hydrochloric-acid solution 10 80- 
degree C% of the weight in the sample for 24 hours. What does not have x and change in what the cloudy 
thing or the crack generated and the dry area has produced on the glass front face was made into O. 
[0036] BAFFADO-proof fluoric acid nature observed and evaluated the state on the front face of glass, 
after being immersed in a 30-% of the weight ammonium fluoride and the BAFFADO fluoric acid which 
consists of fluoric acid 6% of the weight for 5 minutes in the sample, x and the thing in which nebula is 
accepted slightly were made into **, and what is not cloudy at all was made into O for what is clearly 
cloudy. 

[0037] Although the sample of 10 was excellent in sulfuric-acid-proof nature and hydrochloric-acid- 
proof nature in No.9 which are an example of comparison although each of each samples of an example 
was excellent in sulfuric-acid-proof nature, hydrochloric-acid-proof nature, and BAFFADO-proof fluoric 
acid nature so that clearly from a table, it was inferior to BAFFADO-proof fluoric acid nature. 
[0038] Moreover, when the strain point of each sample was measured, each of each samples of an 
example is 650 degrees C or more, and was excellent in thermal resistance. It is 102.5 in order to 
investigate the elevated-temperature viscosity which furthermore serves as a standard of melting nature. 
When the temperature equivalent to a poise was measured, each of each samples of an example was as 
low as 1530 degrees C or less, and excellent in melting nature. 
[0039] 

[Effect of the Invention] Since the glass substrate of this invention does not contain an alkali-metal oxide 
substantially as mentioned above Since the property of the transparent electric conduction film formed on 
it, an insulator layer, and a thin film semiconductor is not spoiled, and it excels in sulfuric-acid-proof 
nature, hydrochloric-acid-proof nature, and BAFFADO-proof fluoric acid nature, and a strain point is 
high and it moreover excels in thermal resistance, it does not deteriorate by heat treatment or the 
chemical treatment which are received in processes, such as membrane formation, semiconductor 
formation, and Fort Lee SOGURAFU,, either. Melting is still easier, and since it is easy to obtain the 
homogeneous glass in which a foam, a devitrification foreign matter, a stria, etc. do not have liquid phase 
viscosity for a low reason, it is suitable as a liquid crystal display substrate, and can use for various uses, 
such as the display boards, such as electroluminescence, a filter, image sensors, or an amorphous-solar- 
cell substrate, widely besides it. 



[Translation done.] 
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